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INTRODUCTION
T he use of antifibroblastic drugs such as mitomycin C (MMC) improved the outcome of glaucoma filtering surgery (1) . The use of MMC can lead to complications including hypotonic maculopathy, extended choroidal detachment and decrease in visual acuity due to a progressive cataract (1) (2) . Once such complications occur, they tend to be extended for a longer period of time because of the strong antifibroblastic effect of MMC. Prevention and treatment of such complications are now considered to present a problem with the use of MMC in this procedure (2) . Opacification of the cornea by lipid deposits may be primary (with no evidence of prior corneal vascularization) or secondary (resulting from systemic or local disease). Secondary lipid degeneration of the cornea is not uncommon in diseases of traumatized corneas, especially if vascularization has occurred (3) . Corneal neovascularization (NV) associated with lipid deposition is a well-known ocular surface disorder that may lead to cosmetic problems and visual loss (4) . Management of corneal NV in such cases is important, not only because it may induce lipid deposition and alter visual acuity, but also because it worsens the prognosis for subsequent penetrating keratoplasty (PK) (5) . Recently, many ophthalmologists have widely administered anti-vascular endothelial growth factor (VEGF) therapy using bevacizumab as an off-label drug to treat ocular diseases (6, 7) . We describe a patient with glaucoma that was submitted to trabeculectomy with MMC and had no history of systemic disorders, who presented with lipid corneal degeneration over a period of 5 years after the surgery. To the best of our knowledge, this has never been reported before.
CASE REPORT
A 62 year-old woman exhibited progressive opacification of the superior cornea of the left eye 5 years after being submitted to trabeculectomy with subconjuntival mitomicin C 0.02%, at an exposure time of 2 minutes. The right eye presented no ocular abnormalities. Visual acuity was 20/20 in the right eye (OD) and 20/80 in the left eye (OS). Slit-lamp examination revealed a grayish white opacification in the entire corneal thickness and some limbal NV superiorly ( Figure 1 ). Laboratory determination of blood lipidogram was normal.
Under topical anesthesia, we injected subconjunctivally 1.25 mg/0.05 ml of bevacizumab (Avastin; Roche Pharmaceuticals, Basel, Switzerland) at the site of the most severe pathologic vessel growth. Presenting initial improvement of the lipidic deposition size (3 mm) and reduction of NV (Figure 2 ). One month later, we performed an 8.5/8.0 mm penetrating keratoplasty in the left eye ( Figure 3 ). Postoperative recovery occurred without complications. After a year, the patient still presented no recurrence. Before and after the procedures, intraocular pressure of OS was normal in all follow-up visits.
Corneal specimen was fixed with 10% buffered formaldehyde, embedded in parafin, sectioned and stained with hematoxylin-eosin and Alcian Blue. The corneal epithelium showed normal thickness, without edema. The stroma presented increased thickness. Formaldehyde 10% is not the golden standard technique to fix fatty deposits, but it is possible to see some of these laying among the stromal fibers and within cells. Proliferation of small capillaries had occurred (Figure 4 ). 
DISCUSSION
For several years, trabeculectomy has been a standard surgical procedure for the management of glaucoma. Despite the high successful rates in lowering the intraocular pressure, several postoperative complications related to this procedure, most notably hyphema, anterior chamber shallowing, overfiltration with hypotony, choroidal detachment, anterior chamber inflammation and endophthalmitis (8) . Trabeculectomy is often associated with the use of peri-operative antimetabolites, toxic to the corneal endothelium. Associated with natural cell loss after intraocular surgery (9) , it could lead to endothelial failure.
The mechanism of action of MMC in the cornea is controversial. The inhibition of keratocyte proliferation observed after photorefractive keratectomy was originally believed to be the main mechanism of MMC, since it was reported to have an antiproliferative effect on cultured human keratocytes. However, since they reported MMC cause apoptosis of cultured human keratocytes, this is now considered its main effect on corneal cells (10) . Corneal NV occurs as a sequel resulting from various causes such as infections, allergies, toxins, anoxia and immune response. Although neovessels facilitate the healing process, they often persist after it is complete, interfering with corneal transparency due to leakage of lipids. Thus, obliteration of the feeding vessels is important for decreasing lipid deposition in the cornea, therefore stabilizing or improving its transparency. Moreover, in cases requiring keratoplasty, pregraft treatment of corneal NV can improve the chances of graft survival (11) .
In the present study, we observed the efficacy of VEGF inhibition by bevacizumab in a patient with progressive lipid keratopathy associated with corneal NV. We found that it markedly regressed and no progression of lipid deposition was observed. Oh (11) found that the regression of corneal NV was more evident after repeated injections of anti-VEGF, suggesting the cumulative effects of the drug. We used one corneal intrastromal injection in addition to a subconjunctival injection because we wanted to increase drug concentration in the deep layers of the cornea, where neovessels are often present in lipid keratopathy. Topical administration of bevacizumab reduce corneal NV in humans and animals (11) . A study to determine the penetration and concentration of topical bevacizumab in the cornea has not yet been performed.
Corneal lipid degeneration following local vascularization or due to familial hypercholesterolemia happens as a common secondary change, usually found after ulceration, trauma, and hydrops or herpes keratitis (12) .
In conclusion, we think that this case presented a corneal lipid disorder secondary to neovascularization caused by the trabeculectomy procedure associated with the use of MMC. Lipid degeneration in our case was limited to large aggregates of extracellular lipid microvesicles and cholesterol crystals. Our observation supports the idea that lipid accumulation occurs entirely extracellularly as clusters of lipidic microvesicles. They subsequently form cholesterol crystals, when sterols and esters reach appropriate concentration. Lipidogram was well within normal limits and there was no evidence of hereditary disorders in our patient.
